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COMMISSIONER^ 





[MSJSJS] 98-011380 
[§£!EJA~U 1998/03/31 
[SJHI^SIgW] H04M 

^sasi qioiq xiz\m z\m aa xh^ sxi % 

n ^a 

[^goj TURBO CHANNEL CODING/DECODING APPARATUS FOR HIGH 

SPEED PROCESSING AND METHOD THEREOF 

[§goj] 

SAMSUNG ELECTRON I CS CO . , LTD 
[QHHXU g§§ 
[S§J°J3E] U001979 

[aaej^g] ^LH&a&aei 

[?SS5] 442-742 

l^±] g?l£ ^gl Al ^a^? DH&S 416SII 
KR 

[LHEiej] 

I EH El 2i 3 HI H245 
[SaSls] 02-744-0305 
110-524 

l^±] AHg^^AI §57 gs§«f 110-2 DISF^S 

[gg^g] PARK, Chang Soo 
[?^S^as] 711111-1929812 
138-200 

l^±] AH8«AI #1? g§§ 72-2 SgNP^i Oil 01 § 304s 
[^sj] KR 

[§^8] JEONG, Joong Ho 
[^EJe^SjS] 590322-1783135 
137-030 

l^±] AiS^^AI Aii7 SSS 63-34 SSI Stl^gf QHftM IS 110s 
[^3] KR 

^§ia HI423E2I SSWI 2I8KM ?l2f SOI iiiUQ. 

012^ (21) 



[Ji^asjs] 20 m 
[^6it§!S] 2 e 
[^tja^ssi o si 

[£JA>§^£] 0 S 
[Ml 31.000 2! 
[3¥Ai#] 1. fiQfAl, SAHIAH(§J SE^) 2| 11 

2. MSI AH S^Ai, 9 Ail AH ( § 

3. ?I2JS(S! S ffl^S) 



29.000 §1 
2.000 3! 
0 § 
0 SI 



a 



ES)§ SSShfe FD^^ 11 




^lBf ^ E^iL « ^-S/^-^ ^ ZL « 0 >^-g; ^1^6->7) ^ ^Jojcf. 

^ ^ ^ Aj-g-*} ^ti^o] o]o\] AiJtL/^51 (sub/super) 

5] SBll^^ ^ ^.£r ^^>Tr iELEL ^ ^ 

£ 4 
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JL4f c-1|olB} ^ Eli *fl^ ^-JlMJ: ^1 ^ ZL 

[51^ ^] 

5- l£r ^efl^l 7l #oll o}^- Bjje. 3.^ 51^ gj-^ 51^. 

51 2fe #afl^ 7l^ofl oj^j- Ejji 3_EL #-3L7] 9] 5*1 «Hf 5L^ . 

5. 3^ ^"^^ ^Al^cHl Ctf^ 511^ ^f^7la| ^2:1- u|-E}-tflfe- 51^. 

51 4fe ^Al^ol| tn}-=. B]iL ^ 4^171 °1 f2f M-Efm^ 

3., ^-§1 Jl^f 31 o] E(- E]M. ^ ^ ZL ^^Hl 

3.= (turbo code)^ *f-SL7] (coder )fe N sell °J (frame 

°1^^^1 ^-g- ¥ 7flSl Ti^tt 4fl# ^Jl* °l-g-*M a] ^(parity 

symbol )-£ a]^eii o.^.a-1 ^ -^-31 (component code)^.^ RSC(Recursive 

Systematic Convolutional) 3£f 0 l-§-^rCf. 

5 l^}- 5 2fe #2fl^ Bl i 53. H -f 2171 ^ 43171^ ^P-Sl- 5*1 51^ 
J^, 1997M 4^ 17^-^-Bl 3<H# 7fl^^ ^j|7^ ^ ^Ji W «J-#tfl3^ fe^r 



423^-427^1 "FPLMTS°1M ^#^r ^ 3b turbo code7fli£"ol 7fl 

£ 14 T^-i" ^ ^ ^M^lfc afl 1^ if-S.7) 124 *fl2^ ^JL 

7] 14 A>olofl o]B]B]tH( inter leaver) 16°1 <2^£M^ ^#^lt|.. #7l ^i, A}2^- 
^ ^^71 12 ^ 14^ °M 7l# £:°HH ^ ^s^^l RSCCRecursive Systematic 
Convolutional)-^-5:7l# Aj-g-^ ^ °>t}. £^ # 7 1 Sl^el*! 16-^ ^^^^ ^Ji 
^o] N4 *^^r 37] # 7H^, #71 *fl2^-# -¥-^71 14S. 
^JsL «1 d k 4 ^Ai* tj>^o_^Ml ^ ji allf Aj-o] o| ^^-( corre i ation )^- ^ 
<^t)1 ^tf. nJ-eM oj^sq^ H]E dk ofl tg^ ^ -f-s.^ ^ o. 

x k (xk=d k ), yik, Y2k7> -^m-. 

SE*r, #7] £ 14 ^ B^il 3.^ ^71^ 4«>^ ^ ^= 

^4- £ 2°lH %v^jf^ 18 o. 7].a> 7 ] ) 204 22^ ##71, 24^ Tg^^^s. 26, 
28, 301: AQA , 32, 34^r MAP^-^llr 0I4. nslJL, 36^ £ H £ 

Si 3 3*1 164- -S-^ <?13s|hH^, ^-s-fs: 38 ^ 40£r . 

°14 ^ ^^-8: 5Hr S£L 4^-71^ ^Al^ C-HojEj-l- J5L5)1°J 

MAPCMaximum A Poster irori Probability) °^JLB\^-^ ol-g-*H ^4*} 

wV^- 4ijr 5)^0) ^ 7 H1 .£.-!?- -§:(Bit Error Rate: BER) 33 

*8=#4fe #3°1 5^- 

#71^ ^-#-g- Ejji ".jr^fe- £ lofl s.a}& £0] ol e) al 




^ B^JiL i&2= ^SL7)9] MAP 43171 32, 34oll €-3-^ ^S-Bl^ ^Sfl^ 3.71 fij- £ 
HI £Al^ ^1, ^|2^ -¥-JL7l 12 ^ 143 ^"Efl^^l ^6\] al 311^ ^ ^cf. 

Kbps^rMbps^ji, *H<i *f-s.7] o]} °ms)^ ufl 0} Ef ^efl^sl ^ ms q]^l 

ms^E.S.^ 7^^014. dlolEj- ^AlS] Tj-fofl^ ^S^fe cflo]Bl- 

^3]°J-g: ^cfl^- ^*1 4^71^ ^Al-g ell °1 ^"#-8: 4«r7l 5^ 31 ^ 

^ D)lS.5l7> JS_8_S)-7fl ^C}. E]it S= -f^lfc ZL JHJ# <^ C-ll Ol Ej- ^ 

31^3 ^°17> ^^^T 7>^|fe ZLofl ^ ^ ^E^B^ 3.71 

£ ?\x]5L o]6\] aj-51- ^7H1 ^1S.S17> ^^5.§>ol Qt±. 

2l&, Eli i2= ^71^1 «g#<*IM oj^ «i||oj<s] ^o} 7 \ u|Jf g-o. ^ o.^ 

£r BjiL 3£ ^-Jl7lSl ifl-tf- <?llHe|lH 16°| <9 ^ tfl ©I Ef*^ 4 V ^^^r ^JM 

^# ^ Sl7l nfl^ofl ^ ^ ^^ol q-4^1 ^ &^ 7 } ^, 5L 132f 

^ £fe Eli E3.JZ. ^-S.7] ^ 5L 2^ ^ ^ -g- ^ Eli 51 H. ^$L7) 

^liHl7> ^^.SMl 51 51, ^ e(Me|. J^iifl*)^ ^ol7> ^ -f #7l Eli 512= 

f-3L7]^ zj-g- ifltf ^7}^-S\- til^H 7flcfl^. ^fls>^ £-SHr 7J 

-f7> «H83^ 3}°. 5. $1°] ^31^3 ^ol7l- ^ Tj-fofl^ BERCBit Error 

Rate)7l- EL A] M-raWfe *i^ 0 l ^-^^rcf. 
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(BER: Bit Error Rate)^- ^-gr^l Ji^Sj-^*! E)iL YJL713] <gsj ^}°}^ HBfl 

<y<2} a.711- a}*!*] 4^1 31^ ^ ^l-asl^l 3. 

4^1, ^3 ^H^r A>-g-^> ^ ^ ^ ^£0]] 

t|]-g-3j-a} <$^ cflolEf ^311^5^ ^ol^. 3*1$ N«l^ ^©1^ A-lw./^s) (sub/super) 

5)1^^: ^^*V ^ol^ ^jd ^ e)l 01 ^S}^ -¥-^SrS>Jl, #7l -*fJlS|-^ 

eJ^S} ^ Cf^ S-^ o_ C-flolBl- i^l^^ ^ol7> nfl-f fg-^ 7|o. 

$3 S5fl<3-a: ^51 S511^^.S ^^"§H ^^1-31, ^"71 ^ -Sf 
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£Jfl°J^ ^^Slfe t-lMBKuser data)^ ^M&H N^M ^c>|o] 

A. ^M°1H *M*leJ- ^ av^v^ AiHl ^ oj| # ^ f -g.^ 

4-517} ^ Kbps^l -g"^ ^ ^ J^.aV 7J-C] 

^£7> 4^ Kbps ^f51# 3] oi b|- UD7> 

51 34 *r£-7) 423, «a^£|^ t 3] oj -^317] 42^ #7l 

-g-*} cflolE]- UD# ^t)l^o| ^d\] aj-e]- ji^^ ^o]^ ^o]^ ^L3l<y o.^ uj] 
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-g-^ t-llolEf^ 10ms, cflolEj-fe 20ms, ^ 80ms, -g^^ elHEHr 

40ms "§-SL3 -*f JisHH t\y\ q-E- cflo]El- <y ^o]^ ^o.e] 50^-S 

^"W. °M, ^°o V 46£r ^^Jl*} ^ Aitiji fHT 

(^, ^-8" ^ -S-SHb^) ^ ^ ^f5L ^-o\) tfl^; nfl>MM 3 

J£ ^^17] 441- ^«fl Dfl^l^l ^Ji ^^17] 108S. ^tl-tf. 

^3 ^HHl*m ^ *M1*1-I- °l-8-*H 

(head areaHl ^s}-^ Tj-fi ^ SU 1 }. 

^7} ^ a}°\ ^i 46^ 3^1 §m *i«i^ ^ ^ ^ # 

51^1) l^-el- o]6\] °JrTg°- ^ojofl cfl *V -JfJl ^ ^ # ^ *| 

#7l 485- ^-B] ^Afl^c)-. ^-7] ^Afl^€ ^fSl ^^1 tfl-S-^- N ^ 

% N «1S ^ *H<>| ^151^- °lEl^w o l ^7] a]E ?} 

504- ^HSfl^t °JB]^B] 523, zj-zf B)^ S^o] f£ 

olnfl, ^71 =S(|«g ^ ^1^-71 48<H| Jfjr tl] 

-§-4- ^ €2H1 
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-§--8 3He^ *d^ ^ Kbps ^ ^d^#-i- ^>-g-^i *d^ *1<S 

*RH ^ msolH, -2-^-5]^ BER°| 10" 3 - 10" 4 ^M", -§-^ ?V 

^ c-HolEf ¥-3L7}2) ^/^SRr ^^lfe 4 Vt ^ *fl^°l 

#CH, %^o} 10ms ^Sll^olJl, JfJ^HlAj A>-g- 7}^*f- *1 <g 

Al^Vo] 20ms^^^, B]^. c-lloiEl- ^efl<3£: ^-SL7}9\ %^ 10ms 

^1 10ms e}-^ #^ ell ol £efl<g I0ms# ^cfl^. ^>-g-s:>^ %o] h>^- 

SKJ- ^ ^-gr dlolHl-* #^3Hr ^ O-ofl^ ^ -g- 7^ 

^ ^ms tfl*l ms^ji A^^l^ BER°1 10" 6 i4H 10~ 7 °1^. ElJi SJB 

^ *f-3L?] ^ c-llolEl- ^5)1^ z3ol7> ^ ^-S7H1 

^ DllS.e|^ ^7> sefl^ 3.7H1 «1 31 §KEL5. a.7]£) ^ 

sll^-i: -S^sH^ ul-eM, i^l ^til^^ ^JjLo)]-, M «m^ ^Jo]^. 51-- 

31 ol El- -f-^7121 #^ OHEl-ol ^Sllol-g- -g^/tg^^ N Ul E ^Ol o| 

Ai ^siloj ^01 Ai^-i- #^s>£^- *H BER# 'iHMz] ^ ^q-. 

^, ^-71 *n<$ ^ 7^^-71 48tfloflfe BER* ^1 

ife- Aija sell <y 51 "N"-gr 3.711 SKU, 3£r ^ ^ BER-g- A^fe ^al^^ 

"N"-|r ^711 2:^§l-7l ^ = efl<g £r^/^ ^^.7> ^ ^ , f^oj- 

^1 46^r ^^^Ife 3HE1-01 ^ ^ S£ll°d ^ololl tt}-^ ^rW^^" ^ iil: ^^1 
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^7} Hi e 50^ ^-71 *1H ^1 46Jl^e] N «1S ^ 

^W^bBr ^ = efl<3 *H ^«fl ^^^fe ^ ti]E 7 )]^-- ^ 

*l Nfle ^ol nvs. ^1- o-Eg|-a| sSZLSfl^l; ol^el^ 52^ *fll ^ ^12^^^^ 
54, ^ ^SH, <a^£]fe ^ til E Ntil E zjo] ^EAln}cf 

4 v 7l ^°o v ti]E 7 ].o.e ^.g. ^-^-^-cf. tcj-^i, til 

M 50^ til eo] j^o]^ Af-g^o} ^ti^o) ^s. ^ ^ o] 

Ef *At~ ^o\] ^ ^ ^c^ofl o}*fl s.^ zjo]^. ^ Ai 

^l2°J^a]5l 54 ^ 56A^ ^-g-^-g- ^ 

iESZlElHl- SlE^tH 52^ olBle|Hl <£aJ- 7 1 72 #7l 

^•^1 46A^-^-El SIe^U s.^ *H ^ofl tfl-§-sRr ^en 1 ^-el-^lEl- 

^E^o 1 nfl 3E) (mapper) 74^. afl^^t)-. , ^ 0 o v *fl°l 46^1 <%7\ 91 

c^aj-71 72 oil ol^sl^ 1 S.^Sr 3.711 3iL5. ^ 5W. 

3] ol Ef ^, ^71 42^1 #^ 31 o] ^5l]oJol 371 7> ^ ^-fOflfe <^ ^ 

«J J2.:=7> !-&] ^Blel« 0 iolul- ^ 4=1 ^E^^s}- ^ ^(uniform) 

« c l 5L = # A>-g-^ul-. sH\ ^ cflolEf ^til^oi 

ol J9,^-S)fe ^l^ol U)M2* ?lJL, cflolEj- ^511^21 37l7> ^ ^-f-ofl^ 
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^ ^s]^ ^-o. a]^<g (Non-uniform) ^Bl^* A >-§-^4. ^1 ^B]^^ 
oflsj 74fe a] e 50^5- ^-B] N*l J= ^ojo) ^ _a ^^o] 0.5. Jlo. 

dis. tiisir-a- ^e^-a- ^^s>jl, <y&i^o 0 i^ ^) o] ^ ^1*1 

si 54ifl£] <?]Blel« 0 i^ HH^f tH 3] (inter leaved input data buf fer)(ILIB) 78 

^12^31 56^ ILIB 90^. ^■^•flrcf. 
°M, Tfll, z]}2*]3] 54^- 561: ^ 7fl<2] ^/#^ ^H*m*r, -tf 

71 71121 ^'/#^- ^*Hr°fl Z}Zj- ^^iE^ ^ 117} ^ ^ 

a^aldnput data save buf fer )(°1 §> "IDSB"e)- ^^-)^- ILIB^r ^«1*1-ZL 
S^S] ^-2- a. ^ 76( 88 ol IDSBlr^lJI, 78, 90°1 ILIB-i:°H , 80, 84, 92 ^ 96°1 
<Q^ ^^}%, 82, 86, 94 ^ 98 ^1 #^ ^^ll: 0 ! 1 ^. ^7} S.^ ^ # 
46^ *)H°H ^*J3^r ^IrS.^, ^i<a^ Bi5l 54^ <£#^ 

80, 84, 82 m 86#^ af|2«a^ t*|sl 56^ <^#^ ^fl^l* 92, 96, 94 
^ 98#^ ^-Eflfe ^ ufl^ -^^cf. ^, ^i<y^3l 54* tfl^ 

^*]# 80, 847]- ^Eflolji 82, 86^1 "^.S" ^-Efl^, 

z\)2<]mu\ii\ 56^ 92, 96 ^ #^ i^ll: 94, 98#^ ^cfl 

S. ^-Efloil &7fl^t}. ti]E sqo) ^ ^] 46 

oil oi^fl die] ^*fl;*i n«1H cfloiEi-^ ?}o_^ ^o. ) ^-g.^) 50 o. 

i^JfB] dlol^ 3:71 "^"^•Efloil 01^ 01^ 80^: 

54^2] IDSB 76°fl ol nfl f ^l 50^-^-^ ^ 
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^l^t^sl 54^^ ILIB 785. 

^-7] u]e ^-oe] 5(H Nalm zH<2l ^w. ^3]^ ^1-^^-1: ^Sf^r 

# t^V'S, #°o v *\}°] 46£r ^11^ ^^5] 54^ ^12^^^^ 56 £ 
<^ ^EflS S-^ ^*m-gr ^ -J ^1 ^ 4^-1: #^4. xx\?\A] , 
^2<a^tHs1 56^ IDSB 884 ILIB 90#<^lfe ^ e ^o.^ 505.-^ B\ H 

^-7] RSC1 584 RSC2 60£r ^$1*1 824 86-8: ^ ^Ill^^tH^ 54^ IDSB 76 

4 ILIB78^-¥-El ^-7] N^E ^o]o^ ^Sflo] CllolEf<4 o] 

°14 ^ -g-^M] ^|*fl #7l ^12^^^^ 54^1 Nti]E ^5)1^^ uncial- 7.-1 

# ^r^.^, ^ll^^^sl 54^ cfA] <a^^-Efl, ^12^*131 56^r #^^5. ^ 
:g4. it)-^, ^v 7 i RS ci 58^ RSC2 60£- *fll f ^12^ ^^s] 54, 56A^B] N*]M. 
SSll^^ iilJl^O.^ SJtt °14"& iELEL If-S.' 

^8-71 RSC1 584 RSC2 60-^.3. *H iHil *f-3L5^Q ^es-o. ^^.g^ 62 6jj 
4*fl ^ ^fl^ oiBlela] 64^ <M ^a.^^-^ ^14. ^L^l-^ c-fl 

°14l:^ ^2:7] 66^1 ^^^fl^5. #^4. 44 A i , £ 34 ^ V 
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Efl- *§^SH N-8: 3-A Sj-ul, ^l^A]^ A^-SVfe *\*}^<*\ cflo]E|-fe. N~ir 

#7] £ 334 ^ B\$L ^ -*f J51SJ-71 ofl *fl^°l tlM^fe- 

S>7]^ ^xgofl Sl«fl Jit} °l*fl-£cj-. 

o]cf. £ 4*fl 5.^1 € E|Ji ^ ^iL °1H1*H1 cfl-g-Sffe NOlJES) A^ja 

= ^^2] #^.5. a>-8-*> cflolE^user data) 51 a]E# ^fEsj-oj £-Bfl<^ 

31 ol Ef alu. ^o]o] ^ 5)1 <y ^.o- tg^-s]-^ b] ii S^^a] 4^5}- §H 

#7> cflo]El-S.^ 7fl^ 3Ht}. 

« 68-8: ^f-tsfl NalS ^ o} ^^^o] ^a]^ 100^ 
^11- ^-S §H ^ 3 «1 102^. ^^-^c}. ^-7) *fl^ €\o)tf£\B] 102^ J*- 

^B)#a]A] 104^ HE^sl^ ^M. >a-ir ^ ^£-8: 3^*^ *H °1 

m 9}^B\ ^-^W. °H, S- 4^1 £>1€ oil ^1*1 ^M. ^A]7l 108^r £ 3 

o] 0)1^^1 &X\ 7 ] 447> ^ ^-g- ^ ^A]^ Af-g-7>ol Aitll^ f^K^Aj-, 

■a-^. ^ -g-^) ^ ^o]E|- ^ofl ^-^ nfl^xl ^Alsl-al £ 4 

ofl 5LAl:g ^oj- ^lol ^ ^^sl-q-. 
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A <M *fl°1 ^*1 46^ -#7) v\]A\}7] *$SL<&*±7] 44-S."T"&l nfl 41*1 

^ ^^71 llOA^E] ^^1^5_Vcf. ZielJl, #7l SJ^^ ^-i 

cfl-g-^r N «lM ^ N HIS ^ ^51]^ *j|ol X|jr ^ n^©) ^ ^ Aljr 

# ^M- t\3.^6\ -^^^^ ojofl, ^1-71 = ii||o] ^ 

^^"71 110^1 ^-Ji £ 3^ ft/>it ^ 48^1 ^^g- 

HIM 106^ cl^El^alAi KMS.^- EJ N^M «.^v ^.o. 

^s) = efl<y &3\3, ^dl^ ^5] 114i41 S ^-^-W. °H1, #7l JEi^ «1 H4141 
^ ^^1# 126, 132^ 2:71 -^-Eflo]^ 3bt±^ ^^ll; 128311- 130£r 

^Eflojtf. nJ-eM, ^-71 tile ^El 106^-^Bl ?}&^ #^3^ tlME^r ^71 
N- = s||<g tflsiCN-FBl) 122^1 ^^t^-. 

°1^, ^ v 7l «1M 106^-M^-B] #^£l^ NHlM^l cflo]E|.7> N-FB1 122 

°fl ^ ^"71 HlE ^El 106°-M-?-B) N H]E ^-g-*g ^J-g. ^517> #^ 

S>^, ^"71 112 -8-71 = 3l<3 Hlsq 114^^1 ^^1 126^ 1321- " 

_2_S"§>JL 130:4 128* "-&"^7_lcf . icl-^i, HIM ?l-£-Bl 106-^M^- 

Bl #^£]^r NHlM^l dl *l*ll N-FB2 124^1 T^^cf. olnfl, # 7 1 

N-FB1 122cHl ^ ^1 o!e1-#^ £ 24 ^ ^-g- tf2L ^3L?} 

116<*IM ^Sl£\°\ #^^4- n*«M, ^"71 ^<y- 1124 *M<f| 4*fl ^"71 
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114m^ N-FBl 1222f N-Fb2 1241: 106^-5. -f-El N a lM 

#^5. cflolEfl- iH^^o.^. ^ 7^§H E|Ji 116^1 

*\ ^ ^ SU^. ^-7] E]i 116°1H ^Jrsj t-flolEl-l-^ 

118^ *fl<H# ^5)1^ 7-^7} 118<H| s]«fl ^VS^M ol^s] ^ 

efl ^o]s| ^ejjoj X)^sH cfloiE} 4Ji7l 120-8; 7i^ 

^^M, ^"71 5. 3 ^ £ 4<*fl EliL *fl^i ^5171 ^ ^Jr7]fe oi^ c-flo] 

7J Tj-fofl^ ^-o. a-| U_ = fifl<go_S. ^^S}^ -Ef^S}-^ 4^^^^-^ £)£L iaJE. 

£ ^X\d\] tr)-STg i tr)-^, o]^£]^ c|1o}eJ- ^5fl 

^o] 7 > nfl-f ^7iM-, 7jo.ofl fe = iS||<g^ ^o]^ A-]^/^ 

^71^ ^^§1 -^A] el] ^7] oil ^AV^ ^ nflS. 51 

^ ^7l# #o] fe Jrjz}.^- £-g- ^ ol Cf. 
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DflolEf JEefl^ Ajti^ oflojEf ^ ^£ofl 33 #3)^. 

-^-7] ^ xpj^j^Jf Bj <^1^H #7] S2= S. afl^-SRr *fl ^ 7] # 

^-til^-g; Sf^ J7^ djolEf ^ B^iL *fl^ ^f-Jr ^1. 
2] 

^ cfl o] Hi- ^ ^ ^-Jr ^1. 
3] 

^ ^ *1*L/^5] ^5)l<a^ ^o) 7 > ^Tfl ^£.7} *\^%^r ^ 

$°-3, t-fl o| e}- ^ Ei£L « -fJ: 
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tfl-g-sl-fe N «UM ^ 31 ol Ej- ^5)1^3] til E ^Ej|oj N a]E 

^5fl°c3 #^*V^ «lH N«lM ^ojo] Sefl^S] cflo]Bl"i- olE^U 

Sf^r <y&|S)al^-, >S-7l ^]B]el«lSl >8-7l HIS. HS.*\SLsL 

#^«Hr 7fl5l V\2\<%, ^7} ^ 7flSl H^iM^ #33^ 3M 

jfj^Sj.^. ^lRSC^- >H12RSCS. ^*}-S: ^-3} £.3. Jl^ 31 c>l t\ -^tb ^ 

5] 

^^i-ji oi on ^ 

^Hf *]t£|# ^ ^fJL/^-Jl ^ . 

6] 

cflolEj- ^ A^Hl^ofl cflS>ol ^JeL/^S| ^afloj^ Zjo^ Zj^ ^ 

^jis. ji^t 31°1eJ- ^sl# ^ Bla. *fl^ Jf^/^-J: « 0 >^. 

[^T 1 ^ 7] 
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£ 3] 
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